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ABSTRACT

The effect of blunt notches on the load carrying-ability of poly(methy1 methacrylate) flexural  specimens was
investigated. A large number of three-point bending tests were carried out on specimens with various notch
radii and notch depths. Four different loading rates were applied. The results were analyzed in terms of
nominal strength. Furthermore, apparent blunt notch values for critical strain energy release rate Gt,  and
critical stress intensity factor I& were determined. The latter approach was applicable to the relatively deeply
notched specimen. The reduction of the load carrying-ability of the specimens with shallow notches and
notch radii greater than 0.1 mm followed the stress concentration factor quite well.
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INTRODUCTION

Geometry transitions often are weak parts of products due to a local appearance of peak stress combined
with a u-i-axial stress state. It was tried to model the effect of stress concentrations with the concept of notch
factors [I]. A notch factor is defined as the ratio between the load carrying ability of a component with a
geometry transition and without a geometry transition. However, the relation between notch factors and
geometrical stress concentration factors could not be described by simple parameters and besides, this
relation depends on temperature and loading rate as well [2].

Models based on a critical stress were also proposed. E.g., a maximum principal stress was proposed in [3]
and in [4]  was concluded from the results of plane strain tests and an analytical analysis based on the theory
of slip line fields, that craze formation in glassy polymers could be described on the basis of a critical value
for the mean normal stress. In general, polymer products have thin walls and therefore geometry transitions
often are not in plane strain conditions, but finite element method techniques might be applied to evaluate
the maximum mean stress. Plati and Williams [5]  applied the concept of fracture mechanics to specimens
with blunt notches. There method was based on Linear Elastic fracture Mechanics (LEFM). They assumed, a
critical value of the (Dugdale) plastic zone size, whether or not the plastic zone was caused by a crack or a
blunt notch. For deep blunt notches a simple relation was derived between the notch radius, the critical
plastic zone size and the critical strain energy release rate of blunt notches (Gnr)  or cracks (Gcr).  Their tests
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